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Evaluation of Platelet Concentrates Stored for Five Days in Domestic Second
Generation Platelet Storage Containers
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Background @ The most important things for the prolonged storage of platelet
concentrates are whether it can be supplied with adequate )z and maintained at
optimal pH condition. which is dependent on materials of platelet storage containers
and wvarious plasteizers, Polyvinylchloride (PVC) containers plasticized with tri-(2-
ethylhexyl) trimellitate (TEHTM) and polyoefin containers which can be stored for 5
to 7 days are known as second-generation platelet storage containers. The authors
evaluated a new domestic platelet storage container made of PVC plasticized with
TEHTM.

Methods : 20 units of platelet concentrates were stored in FVC containers plasti-
rized with TEHTM (BOIN MEDICA Corporation, Keorea) which were mixing on flat-
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bed platelet agitator for 7 days at room temperature. In vitro, platelet count, MFPV,
FDW. pH. pOz pCOz, HCOs. Na', K. ¢I'. LDH. lactate, hypotonic shock response
(HSR), extended shape change (ESC), platelet morphology change (PMC) and
platelet agaregation test were evaluated at day 0, 2, 5, and day 7. Also. all platelet
concentrates were cultured at day 0.

Results : There were no growth in all bacterial cultures. In contrast to day 0,
mean platelet count, mean platelet volume IMPV), platelet distribution width
(PDW). pO2, pCOz, HCOs and Na', K. CI' did not show significant unfavorable
changes at day 5 and pH was well maintained at day 5 (7.33) and at day 7 (7.14).
LDH aria lactate increased proportionally to storage time. HSR and ESC were 60%,
57% at day 5 and 38% . 40% at day T and it was similar to that of platelet aggerega-
collagen 58%, ADP+eollagen+epinephrine 54%) in contrast to day
0. Platelet morphology change (PMC) was well maintained as non-discoid platelet
which was counted as 38% at day 5 and 54% at day 7.

Conclusions @ In vitro platelet function of platelet storage container, pH was
maintained above 7.0 for 7 days and HSR. ESC, PMO and platelet ageregation func-
lion were well maintained for 5 days, As a result of the study, the authors conclud-
ed that the use of 5-day stored CPDA-1 platelet container plasticized with TEHTM

tion test (at day 7:

in Horea is recommendable for alleviating the difficulties in supply of platelet con-
centrates. (Korean J Clin Pathol 1997:17(1):173~82)

Key Words : PVC, TEHTM, In vitro platelet function, 5-day stored platelet contain-
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Table 1. In vitro data {Mean=5D) for platelet concentrates on day O of storage in TEHTM and DEHP

plasticized PVC bags,

PLT Count{x 1¥"/ul)

P Yalume(mL) Total FLT(x 10™)

TEHTM-FVC Bagi{n=20)

Bd5. 4264 4 49 6+7.5 4 024073
DEHF-FVC Bag (n=5) 1134, 2+376.6 41.4£2.7 4 61+1.26
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Fig. 1. Mean values of platelet count(A), MPVIE) and

FDWIC) of platelet concentrates stored in
TEHTM and DEHF plazticized FVC bags,
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Fig. 2. Mean values of pH{A), HCOz(B), LDHI) and lactate(D) of platelet concentrates storea mn

TEHTM and DEHF plasticized PVC bags,
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Table 2, In vitro data (Mean+2D) for platelet concentrates on day 0, 5 and T of storage in TEHTM

plasticized PVC bags.

Day— Diay-5
2o {x10% ull) 8.45+2.64 B.20+2.58"
MPVI{L) 6.89+0.75 6.31+0.60
PO %) 63+3.6 62+4.3
pH T7.35+0.04 7.3320.08"
HCOg 19.6+0.8 2 = e
LOHITUSL §46.24182.7 BAT. 14202 5***
Lactate(mmaol/L} 6.2841.20 10.95+0.93"
Collageni%) 649495 49.0+8.1
Ristocetin#s) 69.0£16.6 35.4+17.0
WX (28] 70.1x19.1 47 2482
HSR(%) 55.2+14.9 33.3+8.17*
ESCi%) Afpa e 15.6+2.3

Day-7

7.11+£2.82"
6.32=0.58
614.0
7.14x022"
45x1.8"
1315.0+=875.6*"
12.420.53
37.6+13. 7"
15.3+8.1"
37.7+8.1
21.0%6.4"*
11.0+2 3**

ip value between TEHTM and DEHFP plasticized FVC bags at day 5 and day 7. * p{0.05, ** p{0.01, ***

pi0. 001)

Aoz Fhidhe A4S BT AE 9 (55%)
o Wigtd 59 F (33%)e 60%, TE ¥ 21%i=
38% Hze| HEES Hol Rl EIC0TE I HEY

el mel HaHez
2 (27.2%)¢ Hl3bod 59 F (15.6%)= 57%. T¥
F (11%)= 40% A= #F2=E32 gt z2ev

1=

Taestded wEEdEe MY

o a=e



— HE 9 89 : 5Y BE 24 Yhu N Hrh —

DEHPA&] 2Edsxe] HSRIE TEHTMA=] 2
2o M3l 5Y ¢]F A7) BRERSR ZA doH
£ HaslAwk EsCghe BE 5 &4 TEHTMA
] BEdla feibskA| Vet Fig, 3). Non-discoid
HAips] 232 bl Yigs] gz die
TEHTM EFEdss BFE 5ds Ha 0% 9vs
Bol iz AHrt 2% #ez el w
DEHFP#E] EEd oY = nondiseoid ¥428= o &
o] et #eosict,

5. TEHTMA 2| 2=3} DEHPA{2] HEWZIS| Hlm

pH. LDH. collagen 3 £¥#2] &334, HSR,
ESC 5 AA4 A% 59 § T 72 Fo
TEHTMA 2] 22wz DEHPHE] R2uzls] fF2)8
2}o] (p(0.05)F Hod FHHTable 2).

o #

Hig el Hoimesd 27 g HE Tt
e 19709 &, EEdsEE AR @ 2E
o] FiEEHAY Fenwalth, Cuttersl 52 PVCHE
FhiA] dpst B #EbEe] o i) AN 7
A8 52 Eale] 23 5901-4,6-8), 279
PYOYES A2 §F REdp Abiel o] ibslghaeo] )
W =zt Set St ekl pHAE "=
o dados )3 Hhge) Hasel 15 &
AAE ¢ glg, ¢l& E837] #5ke Fenwalrt
£ FVCd DEHPE 4z 75 Azl Fd9 2
Faluch Ha5shEs} felv gze HEd (PL-
14602 AAdekA Hsied, dvE) A 1A 2T
BEdle wig DEHPE 7lidz A% PVCH S 2
vlEkd gch1,9.10]. 28y DEHPE o2 = &4
7R gle we] PVC #98d TR &) Rale
BAR A)7te] Ade] wel Wuje] Yegit Lo =
olEA Hx ZAzzez we| AiRaEs) dejz)e
hAE AU PewA, <dAE dE 54 9% <
] gols gUAT FEAECAAS FEAZEH Of
E4ae g slaln 9ln g dEiMe 4UEE
gelma|ely Agdptes] HEEE Al He
2 ¥agyw giob(13-16]. D% OE FHwes F
BT g diF hEE =g Helvm P &4

& wAE £ oglo] 27 AENHo Y HH A
2 Foe ofdx ge] olg=m U= dHed
[15,16]. 1970 Fubes] 19800 =< So]8 ¥
AfAAe] A7|EEE fg dge] g@e] AE=Ee
d], EHS 2le] PVCH TEHTMS “FxAl= 22
g EEW (PL 1240, CLX)# polyolefind Adf=
 EEu (PL T32E %ok ®@A o5& A 244
BEdez a3 gled A4Fd%r DEHPAE
HEWe w)dks] 34 o] =& e FHel glo] B
FHA] 5 o] Ar|EEd HEH 2les Basn
21tH1-3.9,10], 28} 5712 5 239 25 1Y
Fofl ti%k okasl zhio] gle] APTAHAe EHide
A=) ge Rz 4uA doHle)l. Aods d
I 7sd fiF AHE deFla) gers diTae
7 flelvin HES wel oid s dEv)l w8
butyryl trihexyl citrate (BTHC)E 7hial2 =g
sl (Pl 2209)e] AldEe] HAmRukass)a
Wan gEe 2oz ales]w o6, 17].

TEHTMH 2] Hiam Bl Him 3] 1o o
g frbe oln] s ez gel olfeld glvh(l-
4.18]. & TEHTMS 22| 7l o)l 22
Haogesae] Aie 7lge] g2 vepd + 217 o
el A=e] sidE 2@ O)F Dbyl s
o] Foixol & Hemw Aggc I «H4F o HiaF
HEE WS AT @ Ad wde gigesde
pl7} i=o] &7 "am 75 FHH Helae
Habir 9S4 97 wEe e felsbdof goh
E dFe 3l 2E AL A 24 dan 52
A5 figes shgr] dWEe Sl AEEadE s
o of] Fuf=lA A7 LTt A 24 2E(18)
o|u} F4b DEHP# ] 22&w(11]8] =& diehoz
vz FEstEch £ HA = 7 Woaeled ARE
g 3l DEHPHE] s2uld) gh2 sokgle] #ia
FEdd dzle] F A8 & dAHe=d dT4He
WAL L FR e =835,

2 APl HigyE MEV 2 PDW 5 845
2] B3 ke A 4y T A f14d, 2eaka
2 gz Sed e T ole Hawke] Eshad
=g MPVE Fd Hde 59 BEFI EsE 59
#Ho| glles MFVE Fd #4= &5& 29 F A4
ol HESHES 4 ¢ dUT oFHE A7 dAoe

= e



— HPH 89 - 5U BE S YAn) BZwe] oa]

FH TEHTMA 2] 2w (PL 124008 |88 7
F(18]9] A3lels Ys)ahe Ul felo), Hag 00w
Zfta]se] wWglel "Wige| )% wE)l Ala]d] @k
o] sl=Fle 3 dEA] o= gxE A e FlkME
Halgke] Wzl Zeo] FHEA) g 20| gk w2
Hie oz Adzbgd 5 gdrh 52 diameds) A
+ DEHPAZ EEdle] Yxze= 22 2E 7937
Am & ¥shE Hela| ghol Ao R dimesd
g A7 REH felE sles ddE g
 Wamesde Ar|Rzoa pHe WEl: ¥aw
7l g fAz) ale] of g Fad grlasz gt
FEHIL it detEo 2 Hage2ele] pHrl Hela)
= HelE dan datd Had <A ATPE 47
H FEATAAY M= lactated] 8w Re)
o 22 dde] AAaFREsl $2 S lactate 4
o] FEA Hau, 449 lactater 2EAo]2o A
Tete] ojdtabitiol B2 ulgo] 9O i w3l
2o pHe| d2l7} 22 @A Ad(19), & AR«
TEHTM 2] 2E¥hfe] Highs2 pHrl 22 53l
F7HA] 2 ¥slgle] 249 2L BERuy e danae
7HSEd Aoz Hdse pH foe gadas
T el sxe hhEsl vga g@uleld 44
He Az 22 ooz 4zig 5= gl B8 pE 79
e pH>E 7.0 o442 f2lsbgdn 98 Ay 2
Alg BE 119518 pHE 6.7 AES fAl3] =24
TEHTMAz2] BEdle] 24Eans wld oy zle
2 47", oet #a pHrF TEHTMA 2 & o] &
B L3e] A HI(16]4 vla b wH Ge He
2y Hell7l2 3170004 pH 2349 25 B
fdlqeE 3Te 87 sz AzbEc Az 2e a2
= 22¢dA S3E w5} vmsle] 3TTeM FUAR
& 3sigaw pH 7.4 A=A 0.253% %A et
wer  Zulldd P F(18]e] TEHTM 2] H=uw)
(PL 1240028 935 fnle]Me pHo v)ars] 22
HAE AoR v]Fe] Ao Hlaa] 2L o2
Ha s e aejsiedel & 2log B
TEHTM# 2] REME o] 881 2 o Fea] 4 bape
2] A7 W £ BE 59 Fula] 2 WS
Hol#] s A2E v]|Fo] L7 82 uf2 &
o 9 2Nk Se] vlad AHe Aon Helzld
a2y DEHP# 2] B2ujdlA JEHe| &g AL 5y

#H FEH FFHAA 7157 AlFEisied ols @i
#a Ee F3HE 5 wEnH MPVE wE 9
LDOH=] F7F $8= #8§ ses dzigo

LDH ¥ lactates] H&2r] Wil= TEHTMA ]
HEwge] 8T 2] Axed fdHe] 9l& Meg )
Ao, da AfUFde] LDH # lactatedte] 22 2
F Fd dlE ok = vErd Ade daemEpaw
e Tl Ui dle ohe] sl £99=517
HEo2 AztEle] A, oM g 299 H
3= TEHTMe| = obd# G307} gle #A=2
d4M #8Es LDH? $7159e ez fziEn
AR OR 27] iR sie] B3 o daleiige] =
= @714 g8l s F2he LDHe 2§ lactate 4
de] Belzl Hez F3 P

Hagt 2359 A5 234s TR ot gk
=7 ge vehdizd, get S35l Abeals
+Hd49 FE2E ADPH epinephrine®] 34 os
el HigeSdds g3vkgo] niggstd Yehde
vt EAe] FES el TrlH| o|4be] 234
E Al Adsbd 222 @ e, Mur-
phy #020,21]2 <|2§ &34 Egodere] uhg 4
Ho] Bage] Ay 247153 Hde] & e
Hudtgol 2 fAFeMZE ADP, epinephrine @
collagen & 371 £3AE Falel Foig A9 42
= REr|7 whel P Ae elEdls e a
& 4 g8k, S TEHTMAE s2ve| 35 BHE 7
Yalzpx] ghubgh FRAE ol i 235 F
71 ¥ W, DEHPAe EEds) Ase 54477
FdFe] #F fRlECr TdsE FEEA HejEdE o
5 slglck gher el2dk EB§b 23ud) i £3%e)
AA 2AEE vrdghd TEHTMA 2 BEde] 7
5 73 BE daws AEE 4 gle ez Agago

HgGvhEE EAEE 53 22 Agade] wE4
1 F &3o] HEEE ARE e Feg o] iats
SAE ez Have FFAHL W dci(2z].
BEST Working Partyel+ HSRe] i@ E&zapy
= AAsbEs dams HPade =2 A7 E 48
¥ HEghE % HSRE AaEcilz]. BE 194
A % HSRE 50-90%, eln BE 5els Axs
40-80% 2 Fa gled, B d3-s "8 % HSRak
o] ok WAl v A2 SAgu|e] uizks Ae)dy

— 180 —



— A4 o 82 ;5 BE I dad BEve] 3ot —

2% Wiz Alzgch 4 BEST sidsleA 182
AEE Bat 236erre U=t HanErE
A4 aaleber]z|d] v geiEez =cin g4A
2lch[23). ESCE #AwE discRH=] HEES 3
g ¢ ez B4 S4AERAE o) dee FdEke
BAzhe] B EHH Wz JAE ddd el el
g e0e] A4w BESTS faos #|A13 EEHA A
o] glenw ®E 1ws #Hx ESCFEE 20-30%, 28
= bdsE 15-25% =2 F3 vh12]. 24 dx
e Weddtgl WIS fAFRrAes BEsle] 3
= @ AT A 43E L8 5 Ao 35 HolE
2 o] &5 Fate) 29 AR FRAE dAE
gle $2 dhges dzigo, B A3l TEHTMA
2] HEuh] "Wigkesolo] FOZiT) §4AERE S
%% non-disc e Wige] BE 538 FHH
BEST #4158 23 WS 2o Bidte] 715E
ehd b S|kl dele akEEld ArREEE s
2wt ¢ dsid

2 o

B - diEAAe] A7 BgdA 2R 8
A e wga) dige] shad oAl Hag 4
Ao Y% T 4z HIPRAE ol HaA B
Zuie] AdR rhiae] A g9 gk Tri-(2-
ethylhexyl)l trimellitate (TEHTM)E 7Eesl=2 A
3 PVC 9& ESdwE A2 @ da @A 8
LeHdE sd«M TUAA 2R 5 gle Ae=
gei A 24 REdez gz ol 9SS &
2 Zueld HgE TEHTMA 2 Eig BE9dA
HimieSde] 47|83 S Bk 2tk

iy o0me] AARldlA dagheSeE Eels
TEHTMA 2 did 2@ meivcah(Fe] €& o
2 997 gyl B4Ad0ebrds TUI Besch
Bagte] dae 7lEHAE B 2YE AFe= 2%
F o5W F g 7Y E 5 o43d 28 ¥4a% ¢, MPV,
FDW, pH, pOs, pCOz, HOOs, Na', K. Ol LDH.
lactate, #3<dt3(HSR), Extended shape
change(ESC), Bade| Feals dat o dig &
SAAE d4signh = Sadde] Aduisdas A
e

I} ALEeSds) BF Piadee 4.02 x 107
7 deon, sAzuiddsl e 25 s4dd, #
o #i#FE MPV, PDW, pO:z, pCOz, HCOg,
Na', K, CI'e A% 54 Fol 2 H8E Ho]7] gt
opHe 59 Fe] 7,33, 7¢ Fe 7142 Z FAH
Wt LDHS lactates #7373t #2lste =A]53H
o= Zyeledct HSRE 924 v)F] 59 F 60%, 7
g F 38% A=s] HEEE Jeizied, ESC: ¥
elo wlsl 59 F 57%, 7Y ¥ 40% H=] HE8 B
o &o] H4Am 23159 &7 (78 % collagens =
2] 58%. collagen+tADPrepinephrineg] #£3Als
dale] f4%)8) HAMYE He] Fivh e
a4 WEbE non-dise "®A4Te] 5Y F 28%, 7Y
54% = et WlmA FEg Helwid,

2 : F4 TEHTM 2] Hi4g BEdda] diam
Faala] A7) Bibae] Jdepde dage] g8 7
Euizhe pHrt 7.0004E #23tda, HSR, ESC 2
e 23% So| 52 mye 7d7A vmE A H
AEe Aoz veht diageRds 5 o A0
24 £ gl Aog WlrhE g

#on2s

1. Murphy S, Kahn RA. Holme 8, Phillips
GL, Sherwood W,
DH. Improved storage of platelets for tran-
sfusion in a new container. Blood 1982:60:
194-200.

2. Simen TL, Nelson EJ. Carmen B, Murphy
5. Extension of platelet concentrate stor-
age. Transfusion 1983:23:207-12,

3. Hogge DE. Thompson BW, Schiffer CA.
Platelet storage for 7 days in second-gener-
ation hlood bags. Transfusion 1986:26:131-
b,

4. Lovric V&, Archer GT, Wisdom L, robson
J, Raftos J, Coulitiz N, Riberio A, Stewart
M, Jindra J, Schuller M. Thirty-five-day
modified red cells and T-day stored platelet
concentrates from triple bags of identical
PVC formulation, Vox Sang 1986 49:181-6.

Davisson W, Buchholz

—RIE—



10.

11.

12.

13.

14.

— HE4 2 5 : 5Y HE I Y4 2Ewe| 3y} —

. Eoerner K, Sahlmen P, Zimmermann B,

Cardoso M, Kubanek B. In vitro platelet
funetion during storage in three different
additive solutions. Vox Sang 1994;67:154-9,

. Murphy 8, Sayar SN, Gardher FH. Storage

of platelet concentrates at 227, Blood
1970:35: 549-57,

Lindberg JE, Slichter3J, Murphy S,
Schroeder DD, Nelson EJ, Champion AR,
Carmen RA. In vitro function and in vive
viahility of ztored platelet concentrates.
Effect of a secondary plasticizer compenent
of PVC storage bags. Transfusion 1983
23:204-9,

. Solberg C, Heolme 8. Little C. Morphologi-

cal changes associated with pH changes
during storage of platelet concentrates in
first—generation 3-day container. Vox Sang
1986:50:71-7.

. Bnyder EL, Pope C, Ferri PM. Smith EO,

Walter SD. Ezekowitz MD. The effect of
mode of agitation and type of plastic bag
on storage characteristics and in vive kine-
Lics of platelet concentrates. Transfusion
198626 125-30.

Schiffer CA, Lee EJ, Ness PM, Reilly J.
Clinical evaluation of platelet concentrates
stored for one to five days. Blood 1986:67:
15914,

AR, 4. SHEE Bame] AN 7% 7
THT 4EF, A28 1991:2:161-8.
BEST Committee Members, Draft protocol for
BEST study #7: Use of in vitre assays:
Evaluation of platelet properties using the
extent of shape change, and response to hypo-
tonic stress (shock) assays. November 1994,
Ishikawa ¥, Sasakawa 3. Platelet storage
in glow discharge-treated polyvinyl-chloride
bags: Effect of a plasticizer on platelet
hypotonic shock response. Vox Sang
1984:47:330-4.

Iehikawa ¥, Honda K. Sasakawa S,

= 2 —

16.

17.

18.

19.

20.

21,

23.

. AuBuchon Jp, Estep TN, Davey EJ.

Hatada K. Kobayashi H. Prevention of lea-
kage of di-iZ-ethylhexyl) phthalate from
blood bags by glow discharge treatment and
itz effect on aggregability of stored plate-
lets. Vox Sang 1983:45:68-76.

The
effect of the plasticizer di-Z-ethylhexyl
phthalate on the survival of stored EBECs.
Blood 1988:71:448-52.

Turner VS, Mitchell 3G, Kang SK,
Hawker RJ. A comparative study of
platelets stored in polyvinyl chloride con-
tainers plasticised with butyryl trihexyl cit-
rate or triethylhexyl trimellitate. Vox Sang
1995:69:195-200.

Simon TL, Sierra EE, Ferdinande B, Moore
R. Collection of platelets with a new cell sep-
arator and their storasge in a citrate-plasti-
cized container, Transfusion 1981:31: 33589,
HAl, g, 7 o493 7% s5dRE
HifzSoe] dr) dPEEaa) 199]1:2:29-
36.

Murphy 5. Preparation and storage of pla-
telet concentrates. In: Rossi EC. Simon
TL, Mass GS eds. Principles of Transfusion
Me-dicine, Baltimore: Williams & Wilkins,
1991:2056-13,

Murphy &8, Gardner FH. Platelet storage at
227 role of gas transport across plastic
containers in maintenance of viability.
Elood 1975:48: 200-18.

Murphy 3. Platelet storage for transfusion.
Sem Hematol 1985:22:165-77.

. Jung G, Dieterlen A, Guerin E, Brunot A,

Selva J, Schultz G. Size and shape change
behaviour of platelets during stoerage in
response to hypotonic shock, Vox Sang
1996:T0:50-2,

Ingerman-Wojenski CM, Silver MJ, A
quick methed for screening platelet dys-
funetions using the whole blood lumi-aggre-
gometer. Thromb Haemost 1984:51:154-6.



